, the F380A mutant increases the energy barrier that separates closed from open states by about 16 kJ/mol compared to the wtBK. The allosteric factor describing interaction between channel opening and voltage sensor activation decreases from 19 in the wt BK channel to 6 in the F380A mutant, while the deactivation rate interpolated to 0 mV is 4.8 times faster in mutant. Molecular modeling suggest the existence of a hydrophobic ring formed by residues F380 and L377 of contiguous subunits that could function as a lever support site for coupling between both sensors and channel opening. Interestingly, the mutation (F380A) allows observing gating currents with minor contaminants of ionic currents, so it could be used for detailed voltage sensor studies in the presence of permeant cations. This work was supported by Fondecyt grant 1110430 to RL and Fondecyt 1131003 to FGN. The voltage-gated potassium channels (KCNH) include EAG (Ether-à-go-go), ERG (EAG-related gene) and ELK (EAG-like) channels. The gating of KCNH channels is regulated by membrane potentials and these channels play important roles in cardiac repolarizaton, neuronal excitability, cellular proliferation and tumor cells. KCNH channels contain an N-terminal region formed mainly by the Per-Arnt-Sim (PAS) domain and N-cap region, six transmembrane segments (S1-S6) and a C-terminal region containing a cyclic-nucleotide-binding homology domain (CNBHD). The first four transmembrane segments (S1-S4) form the voltage-sensor domain (VSD) that is important for sensing the changes of membrane potential across the membrane a pore domain. The S5 and S6 segments form the pore domain that is responsible for the ion transport across the membrane. We are using NMR spectroscopy to explore the structures of different domains of KCNH channels such as hERG. The structures of the PAS domains of hERG and KCNH channel from Zebrafish were determined using NMR spectroscopy. To investigate the interaction between the PAS domain and the CNBHD, the solution structure of the CNBHD was also invested by NMR. Solution structure of the CNBHD of Zebrafish showed its similarity to X-ray structure. Further binding study suggested that the C-linker region of the channel might be important for interaction with PAS domain. We also carried out some NMR study on the transmembrane segments of the hERG channel, which might provide insight into gating of the KCNH channels. 2 Biophysical Sciences, University of Chicago, Chicago, IL, USA. DOTAP is a bilayer-forming lipid containing a positively charged trimethylammonium group instead of a negatively charged phosphodiester. When reconstituted in pure DOTAP membranes, KvAP is unable to open due to large positive voltage shifts in its mid-point of activation. Based on these results, it has been hypothesized that non-phosphate lipids stabilize the down (resting) conformation of the voltage sensor. We have tested this idea by studying the influence of non-phospholipids on the gating properties of channels with inverse electromechanical coupling. In contrast to most Kv channels, the pore domain of hyperpolarization-activated channels opens with the downward movement of S4 (at hyperpolarizing potentials). Therefore, for any hyperpolarization-activated channel, reconstitution in DOTAP should stabilize the down state of the VSD, favoring the open state and not the closed state. We carried out a CW-EPR analysis of the local structure and dynamics of the prokaryotic hyperpolarization activated potassium channel MVP, after reconstitution in either PC:PG (3:1) or DOTAP liposomes, in the absence of a resting potential. We focused on residues in the S4, S4-S5 linker, and lower S6 of MVP as a way to monitor the key regions that participate in voltage sensing and gate coupling. In PC:PG phospholipids, the inner bundle gate of MVP is closed, as seen from strong spin-spin coupling between residues lining the S6. In contrast, our findings suggest that DOTAP biases the conformation of the VSD in MVP towards the down state, which leads to a structural reorganization of the lower S5 region and conformational changes in the pore domain. The activation gate displays key hallmarks associated with the open conformation. These lipid-driven structural changes point to a working model for the inverse electromechanical coupling in hyperpolarization-activated channels.
, the F380A mutant increases the energy barrier that separates closed from open states by about 16 kJ/mol compared to the wtBK. The allosteric factor describing interaction between channel opening and voltage sensor activation decreases from 19 in the wt BK channel to 6 in the F380A mutant, while the deactivation rate interpolated to 0 mV is 4.8 times faster in mutant. Molecular modeling suggest the existence of a hydrophobic ring formed by residues F380 and L377 of contiguous subunits that could function as a lever support site for coupling between both sensors and channel opening. Interestingly, the mutation (F380A) allows observing gating currents with minor contaminants of ionic currents, so it could be used for detailed voltage sensor studies in the presence of permeant cations. This work was supported by Fondecyt grant 1110430 to RL and Fondecyt 1131003 to FGN.
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